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SDiniARY 

InvestigationB were made to detenoine the effect of atyli- 
dines on the saturation oonoentratlon of water in aviation 
gasoline. The saturation oonoentration of mter in gasoline 
containing 0,1^ and S percent xylidlnes nas determined azialyt- 
ioally using fresh -water at 40^ and 100^ F and using sea water 
at 40^ Fm Both aromatio-free grade 65 gasoline and grade 66 
gasoline oontalnlng 20 percent added aromatic s were used. The 
water tolerance of tirade ISO fuel containing 0^ 1^ and 5 per- 
cent 3Q''lidines was also determined according to this specifi- 
cation instead of the analytical method used for all otlier fuel 
samples. 

These results Indicated that no appreciable difrerenco in 
the saturation concentration of water In gasoline v/as caused by 
the presence of jtylidines for both nonaromatio and aromatic 
gasoline, for both fresh and sea water, and for both 40° and 
100° F. It was concluded that xylidines may be added to avia- 
tion gasoline in quantities up to 3 percent by wei^Jit without 
appreciably increasinc the solubility of water in the fuel for 
either fresh or salt v/ater and over the range of temperatures 
likely to be experienced in storaj^e. 



INTrLODTTCTIOBf 

The work covered by this report presents the effect of 
xylidines on the saturation concentration of water in aviation 
gasoline and is part of a series of tests requested by the 
Am^ Air Forces to determine the suitability of jcylidinos as 
an added antiknock component in aircraft-engine fuel. 

The wator concentrations at saturation in aviation gaso- 
lines containing 0, 1, aud 3 percent xylidines wore detormined 
analytically using both fresh and sea water. The effect of tem^- 
perature and the effect of added aromatic s on the water content 
were investigated. Also, the water tolerance of a grade 150 
fuel containing 0, 1, and 5 percent by weight of jcylidines was 
determined according to this specification instead of tlae analj^- 
Ical meidiods used for all tlie other fuel samples. 
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The -water ooutent of aTlatlon gasoline la of Importoace 
InasTiUoh as the presence of ejcDesslve ivater dissolved In the 
fuel nay, at loir teiuperatures^ lead to loe plugging of fixel 
screens. 

The Investigation -nas oondiLcted at the AirorcLft ISngine 
Research Laboratory^ Cleveland, Ohio, during June 1945, at 
the request of the Xnay Air Forces. 

TEST SPRGIMEHS AFD HlOG3DUaE 

Sample 6 > - Tost sar.iplos consisting of 0, 1, and 5 per- 
cent by 'Kolght of ^[^'-lldinos (table I) -were prepared i:i the 
following fuelst 

(a) Grade 66 (specification AN-W-F-756, Aanondjiu^nt-Z) 
w:;th arcma'^-lc hydrocarbons extraotec by passage 
over silica i^ol. 

(b) Grade 55 ai? delivered to iwhich ime added 20 per- 
cent by voluan of an aromatio mixture consistjng 
of 5 parts 3|ylene, 2 parts cumene, and 1 part 
toluene. The f.rade 65 fuel as delivered T7as a 
clear gasoliuo and containod approximately 3 per- 
cent aroxnatlos, Yihich irere essentially 2 parts 
toluene and 1 p-art benzene. 

(c) Grade 130 (specification AV-F-2S, AmendjT;ent-l\ 



TABLE I. - EROEEIRTIES OF HTLIDIiJES 



A.S.T.M, distillation, ^F 

First drop 320 

10 percent ••••••• ••••• 408 

30 percent • 4,09 

50 percont • 410 

70 percont • 410 

90 porcont 410 

End point • 416 

Specific gravity, 26° 0/4° C 0.972 

Rofraotive index at 2Bp C 1.5597 

Flash' point (open cup), ^F • • 205 
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Frocodure* - Tho gasoline seLmples mre catiirated with 
water by agi taking 300 milliliters of gasoline for ouc-half 
hour with an equal volume of water in a oonstant-tomperature 
bath. Samples were prepared vith fresh water at 40° F and 
100° F and for soa \iator at 40° F. At the end of the agita- 
tion period the layors were allowed to separate for 10 min- 
utes in the bath. In the oase of the 40° F determinations 
the gasoline layer was siphoned into a dry bottle wfaloh tas 
at 40° F; for the 100° F determinations 20-mllllliter samplos 
wore pipetted dlreotly into the analyzing flasks. 

Water tcleranoe by spooiflcatlon AN-F-ZS^ Deoember 23^ 
1942 was performed for tho grade ISO fuel with 0, 1, and 3 
peroent jiylldinos. This test oonslsts of shaking 80 mllli- 
lltors of fuel with 20 milliliters of water and observing the 
change J if any« in the volume of either phaso. 



A:Ii\L78IS 

The mthod of Smith and Bryant wus used (reforeiioe 1). 
Exactly 20-millilitor gasoline samples wuro treated rath on 
acetyl chloride pyridine oomplox. Gnu molo acotic acid Tjas 
reloasod for evory mole of v/ator present in the gjiGol^ne. 
The aootic acid was dotomlnod titrirnetrioally with approxL- 
matoly 0.1 N sodiui;L hydrozido. rilllgrams of ivator per 
milliliter of gasolene were calculated from the follov/ing 
equation: 



nfjas of E2O {tpI llaOH) (normality llaOH) (mol, v/t. HgO) 

ml of gasoline " ^ (ml of sample) (0.975) 

The method has been diown to bo only 97-98 porcent stolohlox 
metric, which accounts for the value of 0.975 in tho oquation* 

RESULTS AND DISCUSSION 

Table II lists tho saturation concentration of wator in 
the gasoline samples. Smith and Bryant claim that tho sonsi- 
tlvlty of the analytical method is 2 milligrams of wator Uv.r 
10 grams of sample (roforence 1). Tho differuncos in table II 
are almost all smaller tiian this value. 
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TABLE II. - SATmULTION CONCENTRATIQEr OF ItATER IN S&SOLIBE 
IN UILLIGSAjJS ¥SR CUBIC CEHTBiBTER OF CIA.S0LI1IB 





Grado 65, 
aroiaatlo freo 


Grade 65 as dollvored 
plus 20 poroont nixed 

aromtios^ 


porcont ! 




0 


1 . 


5 


0 


1 


5 


Frosh mter 




r 


r.0.15 


.0-17 


0.17 


0.21 


O.Ll 


0.22 


40° 


F 


0.07 


0.10 


0.03 


0.14 


0.11 


0.08 


Sea imter 


40° 


p 


0.11 


0.05 


0.02 


0.10 


0,07 


0.09 



^irod aromatlos consisted of 6 parts xylene , 2 parts oumono, 
and 1 part toluone. 



Grado 150 fuel oontalning 0^ 1, and 3 porcent ^[ylidincB 
.passed the Amy cpecif ioa-;;ian that tho fuel "sl*aH be sub- 
stantially immiscible v/ith water" iirtion tested bj*' Federal Lbthod 
S25.1. 

Aircraft Engine Research JAboratory, 

National Advisory Goramittoe for Aeronautics, 
Clovelandj Ohio, July 1, 1945, 
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